Noxious heat-induced CGRP release from rat sciatic nerve axons in vitro.
Noxious heat may act as an endogenous activator of the ionotropic capsaicin receptor (VR1) and of its recently found homologue VRL1, expressed in rat dorsal root ganglion cells and present along their nerve fibres. We have previously reported that capsaicin induces receptor-mediated and Ca++-dependent calcitonin gene-related peptide (CGRP) release from axons of the isolated rat sciatic nerve. Here we extended the investigation to noxious heat stimulation and the transduction mechanisms involved. Heat stimulation augmented the CGRP release from desheathed sciatic nerves in a log-linear manner with a Q10 of approximately 15 and a threshold between 40 and 42 degrees C. The increases were 1.75-fold at 42 degrees C, 3.8-fold at 45 degrees C and 29.1-fold at 52 degrees C; in Ca++-free solution these heat responses were abolished or reduced by 71 and 92%, respectively. Capsazepine (10 microm) and Ruthenium Red (1 microm) used as capsaicin receptor/channel antagonists did not significantly inhibit the heat-induced release. Pretreatment of the nerves with capsaicin (100 microm for 30 min) caused complete desensitization to 1 microm capsaicin, but a significant heat response remained, indicating that heat sensitivity is not restricted to capsaicin-sensitive fibres. The sciatic nerve axons responded to heat, potassium and capsaicin stimulation with a Ca++-dependent CGRP release. Blockade of the capsaicin receptor/channels had little effect on the heat-induced neuropeptide release. We conclude therefore that other heat-activated ion channels than VR1 and VRL1 in capsaicin-sensitive and -insensitive nerve fibres may cause excitation, axonal Ca++ influx and subsequent CGRP release.